Footpad infection of guinea pigs with herpes simplex virus led to an acute local inflarnmatory reaction, followed by a persistent latent infection of lumbosacral dorsal root ganglia. Spontaneous reactivation of the latent virus occurred, leading to recurrent lesions at the site of the initial infection. Clinical observations and virological studies during the acute latent and recurrent infection are reported.
Primary herpes simplex virus (HSV) infections of man, whether developing with clinical symptoms or asymptomatically, may lead to persistent latent infections. Goodpasture's (4) hypothesis that the virus remains in a noninfectious state within sensory ganglia has been substantiated recently (1) (2) (3) . In many individuals the virus can be reactivated by certain stimuli, such as exposure to sunlight and physical or emotional stress, to produce a recurrent disease.
The mechanism by which these reactivations occur is far from being understood. Animal models should help to investigate why and how the virus is kept in a latent state during most of the time and can escape the host's control at other times. Experimentally infected rabbits and mice were shown to harbor latent infections after recovery from the acute disease. After ocular infections of rabbits latent virus was demonstrated in the ganglion Gasseri (7). Recurrence of clinical symptoms and of virus production at the site of the initial infection occurred spontaneously or could be induced by epinephrine administration (6) . In addition, latent virus was recovered from the spinal ganglia of mice infected in the footpad (8) . However, all attempts to induce recurrence of clinical symptoms failed in these animals (7) . The present report presents another animal model, i.e., HSV infection in guinea pigs. In these animals primary infection in the footpad results in a local inflammatory reaction only. However, the virus persists in a latent form in the spinal ganglia and gives rise to spontaneous recrudescence at the site of the initial infection. 4 and 7 days after infection. The symptoms declined gradually after 1 week and usually disappeared completely between 2 and 3 weeks. Very few animals (less than 1 in 100) developed paresis in the ipsilateral leg between 1 and 3 weeks, progressing into paraplegia. Observation of the animals over a prolonged period of time revealed that nearly all of the infected guinea pigs developed recurrent lesions at the site of the initial infection. The foot would again show signs of inflammation, usually accompanied by vesicles or hemorrhagic macules. The frequency with which herpetic lesions recurred varied considerably.
Between 80 and 90% of the infected guinea pigs developed at least two exacerbations during the first 4 months after primary infection. The frequency of the recurrent lesions decreased later. However, exacerbations occurred up to at least 1.5 years after initial infection, the longest time animals have been under observation until now. The duration of clinical symptoms varied between 2 days and 4 weeks. Figure 1 shows the time course of recurrent infections in a group of guinea pigs observed between 20 and 200 days after infection. No exogenous stimuli responsible for the recrudescence could be traced so far, since all animals were kept under identical conditions in one room, caged in groups of three or four.
Virus assays. Virus in the inoculated foot were detectable during the acute infection for several days (Fig. 2) . Titers varied considerably from animal to animal, but peak titers occurred generally at 24 h after infection. At 4 and 7 days (Table 1) . However, no virus was ever isolated from homogenized blood, liver, kidney, spleen, and brain between 1 and 56 days after infection (data not shown).
To examine whether the virus spreads to sensory ganglia and can establish latent infections there, the sciatic nerve and its dorsal root ganglia were assayed for infectious or latent virus as described in Materials and Methods ( widely in that time, after which cytopathic effect appeared. In addition, often only a proportion of the replicas became positive. Table 3 shows some examples of the course of these co-cultivation experiments. These variations of the results obtained in replicate cultures suggest the probably only very few ganglionic cells or focal areas of the cells harbor the latent infection. Viral assays, performed at the time of recurrent infections, showed that HSV could be recovered from the affected foot and the sciatic nerve. Moreover, infectious virus was also isolated from the spinal ganglia on these occasions (Table 4) . (1) (2) (3) .
In the guinea pig model described in this report subcutaneous HSV infection resulted in the virus spreading along the sciatic nerve to the lumbosacral ganglia within 24 to 48 h. However, unlike in infections of mice and rabbits, virus was never detectable in extracts of homogenized ganglia during the acute phase. The HSV strain used in these experiments has a very low neuropathogenicity for guinea pigs, demonstrated by the rare cases of paresis in the animals. This low incidence of neurological symptoms might be correlated with a primary nonproductive infection of ganglionic cells. However, the experiments presented do not allow a distinction between possible nonproductive infection and low-degree productive infec In conclusion, this model may offer a possibility for investigation of the pathogenesis of latent and recurrent HSV infections and the mechanisms involved in the regulation of the virushost relationship, such as humoral or cellmediated immunity and hormonal or metabolic variations.
